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PROGRAM  mENTIFICATION 

A.  Title:  CCC  Simulator  Parogram  (CCC  SIM)  -  Ident  22C,  Mod  00 

B.  Programmed:  11  January  I963 

N.  D.  Babic,  Control  Data  Corporation 

C.  Documented:  26  March  I963 

N.  D.  Babic,  CDC  and  V.  J.  Gergen,  SDC 

PURPOSE 

The  CCC  Simulator  provides  a  simxilated  intercoranunication  link  between  the 

Bird  Buffer  (BB)  computer  and  the  Tracking  Station  (TS)  computer  that  is 

normally  performed  by  the  Computer  Canmunication  Converter  (CCC)  and 

associated  equipment. 

USAGE 

A.  Operating  Instructions 

Step  1  Master  Clear  all  three  computers  before  luacabling  and  recabling. 

Step  2  Use  machine  load  of  ccn5>uter  No.  1  to  read  the  paper  tape 
containing  the  CCC  Simulation  program  into  core.  Startisig 
location  is  "0000"  Bank  "0". 

Step  3  Set  Selective  Stop  Svitches  1  and  2  (SLS  1  &  SLS  2)  on  the 
CCC  Simulation  computer  for  error  stop  indications  desired. 

(See  Error  Stops  below.) 

Step  4  Load  interfacing  programs  into  TS  &  BB  computers  and  put  them 
into  the  programmed  "wait  loop"  (see  Restrictions  D,  Con^juter 
No.  2  =  TS,  Computer  No.  3  =  BB). 

Step  5  Set  the  CCC  Simulation  con3>uter  Program  Register  (P)  =  0000, 
and  set  Run/step  switch  to  "RUN". 

Step  6  Execute  a  Manual  Internqpt  on  the  CCC  Simulation  computer,  e.g., 
depress  a  Jmip  and  a  Stop  key,  simultaneously,  to  start  programs 
into  the  transmission  cycle. 

B.  Error  Stops: 

P  =  1270  A  tracking  station  con5)uter  has  failed  to  take  the  stat\js  code 
word,  if  SLS  1  is  set. 


26  March  1963 


2- 


TM- 1003/010/00 


P  =  1273  A  tracking  station  computer  has  failed  to  take  the  data  word, 
if  Sl£  2  is  set. 

P  =  Oli^lh  A  tracking  station  computer  has  atten^ited  to  send  or  receive 
out  of  tiim. 

P  =  1567  A  Bird  Buffer  computer  has  failed  to  take  a  status  code  work, 
if  SLS  1  is  set. 

P  =  1572  A  Bird  Buffer  computer  has  failed  to  take  a  data  word,  if 
SLS  2  is  set. 

P  ■  0114  A  Bird  Buffer  computer  has  atten^jted  to  send  or  receive  out 
of  turn. 

C.  l/O  Format 
1.  Inputs 

Select  Codes  -  The  following  select  codes  can  he  issued  by  the  BB 
and  TS  computers.  These  select  codes  will  he  interpreted  hy  the 
CCC  Simulator  program  as  indicated  helow; 

EFC  ACTION 

5500  Transfer  a  word  from  the  CCC  Simulator 
to  the  BB  (or  TS)  computer. 

5501  Transfer  a  word  from  the  BB  (or  TS) 
computer  to  the  CCC  Simulator  for 
relay  to  TS^(or  BB^)  oon5)uter. 

5502  Transfer  a  word  from  BB  (or  TS)  computer 
to  the  CCC  Simulator  for  relay  to  TS^ 

(or  BBp)  computer. 

5503  The  BB  (or  TS)  requests  the  present  status 
of  the  CCC  Simulator. 

5504  through  5511  No  action  required  of  CCC  Simulator. 

Data  Words  -  The  input  data  word  iises  the  standard  12  hit  computer 
word. 

Interia5)t  10  -  Interrupt  10  is  a  one  time  ii^ut,  -vdien  the  operator 
wishes  to  start  the  transmission  cycles  between  the  computers. 
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Interrupt  20  -  Interrupt  20  is  programmed  JnternLl  to  the  COG 

Simulator.  It  indicates  when  the  TS  computer  has 
an  input  word  for  the  CCC  Simulator  on  the  Internal 
Buffer  channel. 

Interrupt  30  -  Interrupt  30  is  programmed  internal  to  the  CCC 

Simulator.  It  indicates  when  the  BB  computer  has 
an  input  word  for  the  CCC  Simulator  on  the  External 
Buffer  channel. 

Interrupt  itO  -  Interrupt  4o  is  generated  by  the  CCC  adaptor  to 

indicate  to  the  CCC  Simulator  that  the  B3  computer  has 
requested  status  from  the  CCC  Simulator.  The  input 
is  via  the  CCC  Simulator  computer's  Normal  channel. 

2 .  Outputs 

CCC  Status  Words  -  The  CCC  Simulation  computer  outputs  a  12  bit 
status  word  when  requested  by  the  BB  or  TS  computer.  The  following 
is  the  bit  interpretation  of  the  Status  Code  word: 

Bit  No.  Interpretation 

(from  left  to  right) 

2°  CCC  Simulator  has  a  valid  input  word 

for  the  BB  (or  TS)  computer. 

2 

2  CCC  Simulator  is  ready  to  receive  a 

word  from  the  BB  (or  TS)  computer. 

0 

2  The  source  of  the  input  word  is  from 

the  remote  number  one  computer. 

9 

2  The  source  of  the  input  word  is  from  the 

remote  number  two  computer. 

The  remaining  bits  are  unused  and  are  set  to  zero. 

Interrupt  4o  -  The  Interrupt  4o  is  generated  as  a  timed  output  and 
alternately  transmitted  to  the  BB  and  TS  computers. 

Data  Word  -  The  data  word  is  transferred  as  the  standard  12  bit 
computer  word. 
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METTROD 

A.  GenereO. 

Ihe  CCC  slntulatlon  program.  In  a  single  16O-A  conputer,  assumes  the  role 
of  two  CCC  *8,  the  Interstatlon  commmlcatlon  equlimient,  and  their 
associated  telephone  lines.  It  provides  a  method  for  appeurent  multi¬ 
plexing  of  data  as  a  sending  device,  and  separating  and  distributing  the 
data  to  the  appropriate  cooputer  as  a  receiving  device.  It  Is  capable 
of  Interfacing  with  programs.  In  other  16O-A  conputer,  which  are  programned 
such  that  their  I60-A  normal  channel  appears  as  two  computers.  The 
simulation  program  pezforms  the  following  functions  of  the  CCC. 

1.  Within  each  transmission  word  time  of  13*3  mllllBeconds,  It  selects 
the  simulator  adaptor  to  Interrupt  each  apparent  conputer  In  the  link 
If  a  data  word  directed  to  that  conputer  Is  available.  The  receiving 
conputer  is  allowed  approximately  1.8  milliseconds  to  service  the 
Interrupt  and  select  the  word. 

2.  Within  each  13*3  miHiseconds  Interval,  it  selects  the  simulator 
adaptor  to  Interrupt  fiucli  apparent  conputer  in  the  link,  subject  to 
the  priority  of  3*  'diose  interrtpt  Is  enabled  to  allow  that  conputer 
to  send  a  word  of  data.  It  maintains  a  status  by  means  of  select 
codes  from  the  Individual  cosputers. 

3.  It  controls  the  interrvpt  procedrrre  of  2.  such  that  each  apparent 
160 -A  is  allowed  to  send  data  on  a  word-by-word  priority  basis, 
where  the  lowest  priority  is  assigned  to  the  conputer  that  sent  last. 

4.  It  provides  \inlque  sets  of  status  codes  to  each  of  the  appeurent 
Interfacing  16O-A  conputers. 

B.  Specific 

The  CCC  Simulator  program  cycles  through  the  following  steps. 

1.  Signal  the  teurget  conputer  with  cm  Interrupt  4o. 

2.  WetLt  for  the  teurget  conputer  to  issiae  a  request  for  the  CCC  Simulator 
status  (EFC  5503)*  This  activates  the  Ihternpt  20  or  30  line.  HSie 
receipt  of  this  Interrupt  at  this  time  in  the  quarter  cycle  indicates 
to  the  CCC  Simulator  that  the  target  conputer  has  requested  status. 

3.  Reactivate  the  appropriate  output  buffer  with  the  status  code  as  a  data 
word. 
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4.  Reactivate  the  appropriate  Input  buffer  for  the  ETC  word,  and  wait  for 
a  20  or  30  Interrupt.  The  interrupt  at  this  point  in  the  quarter 
cycle  Indicates  that  the  target  conq>uter  has  transmitted  the  EFC  to 
the  CCC  Simulator  as  Indicated  by  the  status  word  to  the  BB  (or  TS) 
computer . 

5.  Execute  the  appropriate  subroutine. 

For  EFC  550O: 

a.  Reactivate  the  output  buffer  with  the  data  word. 

b.  Reactivate  the  input  buffer  controls. 

c.  Wait  for  an  interrupt  20  or  30.  Return  to  1.  if  the  quarter 
cycle  time  runs  out.  Retxirn  to  5*  i^  bhe  interrupt  arrives. 

For  EFC  5501  or  5502: 

a.  Reactivate  the  input  buffer  and  wait  for  the  Interrupt  20  or  30. 

b.  After  receipt  of  the  interrupt  again  reactivate  the  input  buffer. 

c.  Wait  for  an  interrupt  20  or  30.  Return  to  1.  if  the  quarter 
cycle  time  runs  out.  Return  to  5*  if  the  interrupts  arrives. 

RESIKICTIONS 

A.  The  target  conqputer  must  service  the  Interrupt  4o  in  the  time 

alloted  (approximately  1.8  milliseconds  for  the  BB  and  1.65  milliseconds 
for  the  TS) .  Falliire  to  service  the  interrupt  in  time  will  cause 
the  CCC  Simulator  program  to  HALT  (See  Error  Stops,  page  No.  1). 

B.  No  other  external  device  can  be  operated  on  the  normal  channel  of  the 
TS  computer. 

C.  The  CCC  Simulator  program  is  designed  to  ignore  the  following  EFC's: 


EFC 

FUNCTION 

EFC 

FUNCTION 

5504 

Disable  Transmit  Interrupt 

5508 

Not  Used 

5505 

Initiate  Resign 

5509 

Not  Used 

5506 

Enable  transmit  Interrupt 

5510 

Enable  Test  Mode 

5507 

Not  Used 

5511 

Disable  Test  Node 
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D.  The  Interfacing  TS  and  BB  programs  should  be  prograaned  with  a  "Walt" 
loop  &8  a  starting  point  to  allov  the  CCC  Simulator  program  to  start  the 
cycling  routine. 

E.  CPOC  System  Configuration 

The  CCC  Slioulatlon  System  is  composed  of  three  l60A'8:  16OA  1  ■  the 
CCC  Simulator  Conputer^  I60A  2  ■  the  Remote  Tracking  Station  Simulator^ 
and  16OA  3  «  Bird  Buffer  Ccmputer;  two  I69  auxiliary  memories; 

169  2  is  associated  with  IbOA  3^ and  169  1  is  associated  with  16OA  1 
and  the  Simulator  Adaptor;  and  various  peripheral  devices  as  needed 
by  the  BB  &  TS  programs. 

The  system  layout  is  shown  in  Figure  1.  Note  that  the  Normal  Channel 
of  16^  2  computer  is  connected  to  the  Internal  Buffer  Channel  of 
16qA  1,  while  the  16OA  3  conputer's  Normal  Chaiuml  is  connected  to 
the  External  Buffer  Channel  of  16OA  1  conputer.  The  Normal  Channel 
of  16QA  1  is  used,  via  the  CCC  Simulator  Adaptor,  to  provide  Internets 
to  160A's  and  No.  2  and  No.  3* 

F.  Cabling  Instructions  for  the  CFBC  Installation 

The  following  cabling  connections  must  be  made  in  order  to  utilize  the 
CCC  Simulator: 

1.  Remove  the  cables  in  the  I61  cabinet  that  Junper  to  the  I6IO  and 
connect  to  the  cables  that  are  marked  with  black  tape,  "IN"  and 
"OUT",  to  the  jacks  marked  "IN"  and  "OOT",  respectively.  These 
€u:e  the  Jacks  from  idiich  the  I61O  cables  were  reiaoved. 

2.  Remove  the  cables  from  iW2  and  JOU  of  169  1  and  connect  the 
cable  with  the  black  teig  marked  J04  to 

3.  Attach  connectors  JOl  thru  J09  to  CCC  Simulator  adaptor  in  I69  1. 

Be  sure  the  cables  with  the  black  teigs  marked  J02  and  J04  in  169  2 
are  connected  to  J02  and  Jacks. 

3.  A  cable  diagram  is  given  in  Figure  2  which  will  indicate  all  other 
connections  that  are  normal  to  the  CPDC. 
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TIMING 

The  CCC  Simulation  cycle  time  for  the  to  Interrupt  is  13 >3  milliseconds. 
Because  the  16OA  conputer  l/O  is  not  full  duplex,  this  cycle  time  is 
broken  into  four  quarter  cycles.  Each  quarter  is  assigned  to  an  cq>parent 
ccnputer  (TS]^,  TS2,  or  BB2).  The  CCC  Simulation  Program  has  a  to 
Interrupt  schedule  vhere  it  interleaves  the  to  Internjpts  as  follows, 

TSj^,  BB]^,  TSo,  BB2,  TS^^,  etc.  Each  of  these  apparent  conputers  must 
service  the  to  Interrupt  within  a  preset  time.  It  is  approximately  I.80 
milliseconds  for  the  BB  and  I.83  milliseconds  for  the  TS.  If  no  datum 
is  being  transmitted  betveen  the  BB  conputer  and  the  CCC  Simulation  computer, 
the  cycle  time  is  6.7  milliseconds,  and  13*3  whenever  a  datum  transfer 
is  required.  This  is  the  same  for  the  Interface  betueen  the  CCC  Simulator 
conputer  and  the  TS  Conputer.  These  to  Interrupts  are  Independent  of  csie 
another,  such  that  the  BB  could  be  on  a  6.7  millisecond  cycle  while  the 
TS  is  on  a  13*3  millisecond  cycle  time. 

STORAGE 

Load  Start  Address  "0000"  Bank  0 

END  Address 

VALIDATION  TESTS 

Two  types  of  validation  tests  were  used,  one  called  the  "Test  Transmission" 
program  and  the  second  referred  to  as  "BB  &  TS  cperational  check." 

The  BB  &  TS  operational  check  is  loaded  into  both  the  TS  &  BB  computers, 
if  the  cabling  and  conputer  Jump  switches  are  set  correctly,  the  CCC 
Simulator  program  will  cycle  with  the  TS  &  BB  programs,  and  the  three 
conputers  will  halt  at  some  predetermined  point  in  their  respective 
programs.  The  P  stop  number  is  varied  if  the  cycle  time  is  varied.  If 
the  conputers  fall  to  cycle,  a  CDC,  CE  should  be  asked  to  assist  in 
determining  the  fault.  (This  program  is  the  second  tape  in  the  box 
that  stores  the  CCC  Simulator  tepe  in  the  CPDC.) 

The  Test  Transmission  program  (Appendix  C)  is  designed  to  use  the  type> 
writer  to  print  out  a  "go"  condition.  If  the  printout  falls  and  the  Junp 
switches  are  set  correctly,  a  CDC,  CE  should  be  asked  to  assist  in  deter¬ 
mining  the  fault.  Programs  are  available  with  cycle  times  of  12.1,  I3.3 
and  13.3  mllllsecondE  or  adjust  locations  1222  &  1321  as  desired. 

REFERENCES 

SDC  Library  Document  No.  30129,  "Report  on  CCC  Simulation",  25  January  1963. 


26  March  1963 


-8- 


m.  1003/010/00 


Figure  1:  CCC  Simulation  System 
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Figure  2:  CCC  Simulator  Cabling 


26  March  1963 


11. 


m- 1003/010/00 


] 


APPENDIX  A 


] 


o 


26  March  I963 


UO  TO  C 


HTgl  $ 


RETURN 
TO  MAIN 
PROGRAM 


R2TURN 
TO  MAIN 
PROG 


RETURN  TO 

MAIN 

PROGRAM 


26  March  1963 


14 


TM-1003/010/( 


I 


aKT  BER 
■»  TTH  B  1 
SSI 

-  TIN  B  1  +  1 


SET  UP 
lirPUT 
BUF7I2R 
TO  READ 


GET  JUKI 

L  i; 


DELAY 

CYCLED 


SBT  BXR 
a  TTR  32  +  1 


SET  UP 
INPUT 
BUTTER 
TO  READ 


ISET  JUMP  jl 


2 

INCRfMENT 

DELAY 

DELAY 

COUNTER 

2  CYCLES 

AS  DECIMAL 

_ 1 _ 

RESTORE 

A  REG 

INCRaffiNT 

50  DECIMAL 

1 

SET  B 
a  STA 
SET  R 
a  STA 

ER 

PT 

KR 

PT  +  1 

1 

OUTPUT 

STATUS 

SET  J 
“  3 

IMP  ^ 

DELAY 
3  CYCLES 


DELAY 

CYCLES 


SET 
JUMP  . 
=  1 


SET  UP 
INPUT 
BUFFER 
TO  READ 


RESTORE 
A  RBG 


INCREMENT 
DELAY 
COUNTER 
1.5  DECIMAL 


SET  BER 
=  TEXF 
SET  BXR 
a  TEXF  »  1 


1  _ 1 

[ _ i. 

cLfyu^ 

INTERRUPT 

LOCKOUT 

1— — _J 

CLEAR 

INTERRUPT 

LOCKOUT 

RICTURN  TO 

MIN 

PROGRAM 


RE  TORN  TO 

MAIN 

PROGRAM 


26  March  1963 


15- 


rat- 1003/010/00 


*  '■ 


i. 


APPEMDIX  B 
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